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INTRODUCTION

Acute lymphoplastic leukemia (ALL) is the most
common_malignancy of the developmental age, comprising
Y./ of all neoplastic diseases in childhood. It results from
uncontrolled proliferation of lymphoid precursor cells in bone
marrow (Robinson LL et al., Y34V). Acute myeloid leukemia
(AML) is a malignant hematopoietic disorder characterized by
proliferation of immature myeloid precursors with
considerable impairment of the immune system (Notter M et
al., Y+)).

Chemotherapy, which is the basic treatment in many
neoplastic  diseases, including leukemia, negatively
influences the immunological system. It disturbs immune
function and increases susceptibility to infectious diseases.
Therapy commonly consists of initial therapy by induction
of remission, consolidation and early intensification,
prophylaxis of CNS and then maintenance of treatment (Van
Gool SW etal .,Y+++). Among the most common symptoms
in leukemic patients are infections. Fever accompanies
neutropenia in hematological malignancy and may be the
first and only sign of sepsis . The number of patients at risk
of infection continues to grow as the intensity and duration of
chemotherapy extends (De Lalla F Y343VY),

Possible mechanisms of evading normal immune
monitoring of leukemic cells have been suggested, including
alterations in T lymphocyte apoptosis, secretion of cytokines
and expression of adhesion or signaling molecules in T cells
(Chen X etal .,Y+++). While many studies have delineated
that several immune network disturbances lead to leukemia,
nevertheless, many aspects remain obscure.



Regulatory T cells (T-regs), known to be CD&+
CDYe+, are able to inhibit the function of effector T cells in
a contact dependent and cytokine independent manner
(Taams LS etal .,Y++Y). However , the exact mechanism of
action of T regs remains unknown. Although CD ¢+CDYe+
T regs function beneficially in vivo to protect against
development of autoimmunity, they may impair anti-tumor
Immune responses. Indeed, they are directed at least partly
against auto-antigens expressed by tumors. In fact, it has
been reported that elimination or reduction of CD¢+CDYe+
T -regs can induce effective tumor immunity in non
responding mice by activating tumor-specific cytotoxic T
lymphocytes and non-specific cytotoxic T lymphokine
activated killer (LAK), natural killer (NK) cells (Tanaka H
etal ., Y++Y). In addition, increased population of T — regs
has been observed in patients with ovarian cancer, breast
cancer , gastrointestinal cancer and lymphoma (Marshall NA
et al ., Y++¢). Furthermore, studies have revealed that the
frequency of CD ¢+ CD Y@ high T —regs was increased in
AML patients (Wang X etal .,Y++9).

The observation that T- reg expansion is associated
with many cancers , may indicate the involvement of T-regs
in the mitigation of an effective immune response by
suppression of T effector cell activity against cancerous cells.
Indeed, depletion of T — regs has been shown to be associated
with increased efficiency of immunotherapy in breast cancer
patients (Kunston KL et al .,Y++%). It is also possible to
speculate that the increased number of T — regs may be
associated with a decreased ability of effector T cells to
mount an effective immune response against invading
pathogens, hence the occurrence of febrile infections.

Pathogens may also have evolved strategies to
establish conditions favoring T —reg priming (manipulating
the antigen- presenting cells), recruitment (triggering of



chemokines) and survival. Indeed T -reg are activated by
infection (McKee ,ASetal., Y++¢).

AIM OF THE WORK

The aim of the work is to determine disturbances in T —
reg numbers in patients with childhood leukemia, and to unveil
any possible association between T-regs and occurrence of
febrile infections in such patients. In addition we will
determine the effect of treatment on T- reg numbers in
patients of childhood leukemia.

MATERIALS and METHODS

This is an active cross sectional study which will take place in
Ain Shams University Hospital, Department of Pediatric
Hematology.

Patients and Controls :

This study will include @+ samples from children
diagnosed as childhood leukemia (ALL&AML) in different
stages of disease, divided into two groups :

Group One :(Ye children) at the time of initial diagnosis.
Group Two :( the same Y@ children) after induction therapy.
Controls: Y+ healthy children.

For all cases the following will be performed:

History :

For each patient a thorough history will be taken to
cover the most common symptoms these patients present with
as:

Fatigue, pallor, bleeding tendency ,weight loss, fever,
dyspnea, bone pain.



Routine investigations will be done for leukemic children:
‘- CBC.
Y- Bone marrow aspiration with immunophenotyping to
determine the type of leukemia.
Y- Liver and kidney function tests.

Antibodies and Flow Cytometric Analysis:

Heparinized blood from leukemic patients and healthy controls
will be stained with monoclonal antibodies: anti-CD ¢- FITC
(fluorescein isothiocynate), anti-CD Ye-PE (phycoerythrin).
Some tubes will be stained with isotype control antibodies.
Flow cytometry will be performed on a FACS —Calibur with
CellQuest soft ware.

For leukemic patients who will develop febrile attacks:
Fever is defined as either single temperature reading > YA,° °C
or a persistent fever reading >YA °C on at least three
consecutive evaluations within a Y ¢ hour period.

Bacterial culture and Identification of organisms:

Blood culture will be performed :

Y ml heparinized blood will be inoculated into bottles
containing Y+ ml infusion broth, followed by incubation at YV
°C.

Subculture on Blood Agar and MacConkey’s agar medium
will be performed.

Isolated organisms will be identified by the biochemical
reaction profile and antibiotic sensitivity will be performed.
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List of Abbreviations

ALL = Acute Lymphoblastic Leukemia

AML = Acute Myeloid Leukemia

APCs = Antigen Presenting Cells

CBC = Complete blood count

CD = Cluster of differentiation

CDYL = CD Y ligand

CNS = Central nervous system

CSF = Cerebrospinal fluid

CTL = Cytotoxic T lymphocytes

CTLA-¢ = Cytotoxic T —lumphocyte antigen-¢

DC = Dendritic cells

FITC = Flourescent isothiocynate

GITR = Glucocorticoid induced tumor necrosis
factor receptor

GVHD = Graft versus host disease

aGVHD = acute Graft versus host disease

cGVHD = chronic Graft versus host disease

GVL = Graft versus leukemia

HCT = Hematopoietic cell trasnsplantation

HIV = Human immunodeficiency virus

HLA = Human Leucocyte Antigen

I Treg = Inducible Regulatory T cells

IDO = Indoleamine Y,Y dioxygenase

Ig = Immunoglobulin

IL = Interleukin

LAG-Y = Lymphocyte activation gene -¥

LAP = Latency associated protein

LFA-) = Lymphocyte function —associated

antigen-)
LPS = Lipopolysaccharide
LTBP = Latent complex TGF- 3 binding

protein

mADb Monoclonal antibodies



List of Abbreviations (Cont.)

MCA
MHC
NK
NOD
nTreg
PBS

PE

pre- B cell
PAMPs
RA
SCID
SLE
TCR
TGF-B
TGF-BRII
Th)
ThY
TID
TIL
TLR
TNF-a
Tr-)
Tr-Y
Treg
V.S
WBC

Methylcholanthrene
Major histocompatibility complex
Natural Killer
Non-obese diabetic
Natural Regulatory T cells
Phosphate buffer saline
Phycoerthrin

precursor B-cell lineage
Pathogen associated molecular patterns
Rheumatoid arthritis
Severe combined immunodeficiency
Systemic lupus erythrematosus
Tcell antigen receptor
Transforming growth factor- 3

TGF-B Receptor type 11

Type ) helper

Type Y hriper

Type | diabetes

Tumor infiltrating lymphocyte

Toll Like Receptors

Tumor necrosis factor — a

Tregulatory Y cells

T regulatory- ¥ cells

Regulatory T cells

Very significant

White blood cells
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